Translation from Bulgarian

REPUBLIC OF BULGARIA
MINISTRY OF ENVIRONMENT AND WATER

DECISION
ON ENVIRONMENTAL IMPACT ASSESSMENT

No. 7-7/2016

Pursuant to Art. 99, para 2 of the Eavirenmental Protection det, Art. 19, para 1 of the
Ordinance an the terms and procedure for performing envirommental impact assessment (EIA
Ordinance), § 3, para 1 of Transitional and Final Provisions to Decreg No. 26 of the Council of
Ministers of ¢ February 2016 Amending and Supplementing Regulations of the Council of
Ministers (SG, No. 12/2016) and in connection with Art. 31 of the Biclegical Diversity Ac
{BDA) and in connection with Art. 38 of the Ordinance laying down the terms and procedure for
assessing the compatibifity of plans, programmes, projecis and Investment proposals with fhe
siliject and objectives of protected areas conservation (Ordinance on CA),

I AFFROVE

The implementation of an invesiment proposal for " Construction of national disposal facility
for low and intermediate level radloactive waste — NDF" — based on technology for disposal
of low and intermediate level radicactive waste (RAW) at multi-barrier ¢npineered trench-t
surface repository

Contracting Authority: State Enterprise Radioactive Waste
with head office: Sofia 52 A Dr. G. M. Dimitrov Blvd., f1. 6

Summary of the investment proposal:

The investment proposal (1P) is for the constmction of a national disposal facility for low
and intermediate level radicactive waste (NDF) at Radiana site. Construction of the facility isin
{uliilment of the obligation of the Republic of Bulgaria under the Joint Convention on the Safely
of Spent Fuel Management and an the Safety of Radioactive Waste Management and Directive
201 1/70/Buratom of 19 July 2011 establishing a Cammunity framework for the responsible and
safe management of spent fuel and radioactive waste, in compliance with the requirements of the
national legislation and the safety standards of the International Atomic Energy Agency (IAEA),
ND¥ js intended for digposal of low and intermediate level radioactive waste of category 2a
conditioned and packed in reinforced concrete containers, which is generated as a result of the
operation of Kozloduy NPP, new nuclear capacities, decommissicning of Kozloduy NPP as well
as of radicactive waste (RAW) of category 2a generated in the use of radioactive sources of
ionizing radistion in industry, medicing, agriculture and research.
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Radiana site is located in close proximity to Kozloduy NPP and falls within the 2 km
zone for preventive protective measures (ZPPM) of Kezloduy NPP, It is positioned 3.3 km
south-east of the regulatory line of Kozleduy, 4,3 km north-cast of the construction boundaries of
the village of Harlets and about 4.2 kin south-west of the right bank of the Datwbe river.

For selecting Radiana site as a national repository site, the territory of the country has
been analysed by faking into account the natural resources, including geology, geotechnical,
hydrological, hydrogeelegical, geomorphological and climatic conditions. Potential areas and
sites have been distinguished and prospective sites have been determined. They have been
subject to extensive field and laboratory research. The site for the construction of NDF has been
determined on the basis of a comparative analysis. The following groups of critetia have been
evainated in the comparative analysis: safety provided by natural conditions (group A); impacts
of adverse processes and phenomena (group BY; possible impacts on the environment and
population {(group C); socio-economic acceptability (group D);

Transpart Infrastruciure

The site is accessible from the north via the internal plant road of Kozloduy NPF Second-
class national read II-11 Kozloduy-Harlets-Mizia is on the south side. The transportation of
radioactive waste will be performed from a conditioned RAW storage facility (af the Kozloduy
NPP site) via the internal plant road of Kozleduy NPP.

Waier Supply System
Water supply will be performed through a branch of a drinking water main brought off

site.

Sewage System
A scparate sewage network is planned Lo be constructed at the site, for domestic-fecal

wastewater from the administrative atea, for rain water and from an internal drainage system
from the repository cells which allows for capturing and collecting the waler that has possibly
permeated (infiltrated) to the containers with conditioned RAW.

The internal drainage system will be constructed in a manner that will allow establishing
the exact location of a cell with disposed radioaclive waste in which meisture has penetrated, and
the condition of the containers. In accordance with the requirements of nuclear law, water from
the internal drainage system of the disposal modules is subjected to radiation control,

Discharge of domestic-fecal water will be performed at the domestic-fecal sewage system
of Kozleduy NPP,

Surface (drainage) watcr is planned to be directed to the drainage sewer system of
Kozloduy NPP and then to 2 main drain of the Blatoto drain system managed by Irrigation
Systerms, Surface watcr for discharge will come form a rainwater collection basin which will be
situated in close proximity to the road leading to Kozloduy NPT, on the most inferior part of the
site, Only rainwater from the site measurcd and defined in advance as clear water from reservoirs
for infiltration control and clean watcr from the deep drainage network, will be directed to the
basin.

Power Supply :
NDF will be supplicd with power through a branch of the averhead power line ELBA, 20

&V from power substation Kozlodiy and a purposc-built power substation,

Main stages of implementation




The construction of NDF is planned to be carricd out stage-by-stage, in three stages. The
infrastructure of the mational repository and the first module of the disposal facility will be
constructed during the first stage (by 2021},

QOperation: :

The operation pericd of NDF — from statting the loading of the first madule to the cnd of
repository operation, continues for 60 years and is combined with the constroction works during
the second and the third stage of construction of the second and third medule, respectively.

Closure: :

It consists of deactivation and dismantling or sealing of all construction structures,
systems and equipment used for acceptance and placement of RAW; disposal of RAW gencrated
as a result of such works; bringing the facility into a condition ensuring its safcty for a long
period of time; establishing the systems for monitoring ans surveillance of the facility, the site,
the zone for preventive protective measures and the supervised area; updating and archiving the
information ahout the facility. The facility closure will cottinue for 15 years.

Institutional control:

* The-period of instilutional control has a total duration of 300 years. It includes carrying
out monitering, access control, minimum technical maintenance of the facility and the systems
and infrasitucture related to it, and, if proven necessary and efficient, carrying out rchabilitation
activitiés and corrective measures.

Description @ main processes during the eperaiion stage of NDIY

Radioactive waste disposal in disposal facilities consists of petforming simple
technological operations of placement in disposal cells, enhanced control over the condition of
the radioactive wasle, the facilities, the site, the zone for preventive protective measures which is
within the fence, and a supervised area.

No radioactive waste {reatment and conditioning activities are envisaged at the NDF site,
Radioactive waste is delivered to the site ireated, conditioned and packed in reinforced concrete
containers {RCC) with dimensions of .95 x 1.95x 1.9 m,

Low and intermediate level short-lived radioactive waste (category 2a according to the
categorization of the Ordinance on the Safety of Rudiouctive Waste Muragement) venerated on
the territory of the Republic of Bulgaria, will be disposed at NDF.

The technological operations of placing the RCC in the disposal facilities include:

» Transportation of RCC with a specialized transport vehicle from the storage facility
for conditioned radicactive waste (SFCRAW) of SE RAW located on the site of Kozloduy NPP, -
via a particular route; ,

» Acceptance and incoming inspection of (he packages with RAW according to specific
criteria

e Temporary buffer storage (in a building built for the purpesc) of the packages before
disposal in order to optimize the technological process of placing RCC in the facility, in
accordance with a flowsheet prepared.

s Placing the packages with radioactive wastc in the disposal facility;

¢ Documenting and maintaining a database.

Characteristics of RAW subject to disposal of NDF, expected fype and_ guantity,

praductivity, capacily
The origin of the waste subject to disposal at NDF is:

- @~ Waste generated during the operation and decommissioning of Kozloduy NPP; -



» Waste generated during the operation of possible new nuclear capacity;

e Waste gencrated during the decommissioning of the IRT-2000 research reactor
stopped of operation; )

s Waste generaled during the use of radioactive sourcés in industry, agticulture, research

and medicine stored at the Specialized Division Permanent Repository for Radioactive Waste —
Novi Han. :
RAW is processed at a radioactive waste processing wotkshop of the Specialized
Division of SA RAW (SD RAW - Kozloduy), which is located at the NPP site. Radioactive
waste is conditioned applying the cementation method and are packed in RCC in compliance
with the quality requirements, including providing strength characteristics, watertightness and
frost resistance of concrete. , '

The RCC walls provide biological protection so that the power of the equivalent dose of
gamma radiation from RAW does not exceed 2 mSv/h at each point on its external surface and
0.1 mSv/h at 1 m distance from the surface.

The preliminary assessment of the amount of radioactive waste subject to disposal in
NDF amourts to 18 615 RCC (138 200 m’ or 345 500 tons). The repository capacity determined
with a certain reserve, amounts to 19 008 packages of RAW (142 000 m’).

Two alternative technologies for the disposal of low and intermediate level RAW of
category 2a are considered for the construction of NDF — technology for disposal of low and
intermediate level RAW in trenches, and technology for dispesal of low and intermediate level
RAW in a tunnel type repository. Both technologies are multi-barrier cngineered surface
repositories.

Technology for disposal of low and intermedlate level RAW in a trench type multi-
barrier engineered surface repository '

Design of q trench type reposiiory
The repository is located at a depth of 35 m below the surface of the terrain on

consolidated Pliocene clays. It consists of 66 cells for disposal of packages with radicactive
waste situated on 3 identical platforms, each one of them containing 22 cells. The dispasal cells
are arcanged in iwo rows, The capacity of each dispesal platform is 6336 reinforced concrete
containers {RCC), and the capacity of cach cell is 288 RCC,

The digposal cells are monolithic, concrete (conerete class ('35/45 according to BDS EN
1992-1-118 and BRDS EN 206-119 and reinforcing stecl grade BS00B according to BDS EN
1008020}, with dimensions in plan 20,15 m /17,05 m and height of 5.45 m. They are designed
with no structural joint between them. Lach cell is divided into three chambers containing 96
RCCs arrangad in 4 rows in vertical order. :

The cells are constructed on a loess-cement cushion which is 5 m thick. The foundation is
a base plate 0.6 m thick. The internal and external walls are 0.50 m thick, and the covering slab
iz 0.60 m thick.

Before being filled with containers, the empty cells are protected from weather conditions
by mounting watcrproof cover panels 0.25 m thick. Thus protected, the cells remain unchanged
throughout the entire period from their construction to the start of their filling, i.e. the entire
period during which they may remain empty. Afler arranging the four rows of containers, the cell
is covered with similar cover panels, The monolithic reinforced concrete cover slab 0,60 m thick

and waterproof, is constructed.




During the process of filling, the cells are protected with a sliding roof. After sealing the
cell, the roof is moved to the next cell along a track, The two rows of cells are equipped with a
bridge crane with a design load of 40 t. Cranes are also used in positioning the RCC in the
disposal cells and in closing of the cells. '

The cells are designed Tor the entire life cycle of the national repository — 375 yeats,

Repository capacity
Iiach of the cells has a capacity for 288 packages (RCC) of redioactive waste, The total

sapacity of the repository is 19 008 RCC.

Required area. Auxiliary buildings and facilities
The total area required for the construction of a trench type repository is 46.4 hectares. In
{he’ process of repository construction, addilional arca of 0.40 hectares will be required for
temporary storage of 90 000 m’® of loess which will be used for the execution of the loess-cement
cushion, and of 68 000 m® ol humus which will be used for backfilling and cultivation of the site.
Radiana site is divided into a "controlled area" znd a “supervised area”. The disposal
facilities and the building for acceptance and temporary operating storage of the packages with
radioactive waste are situated in the controlled area. The supervised area includes a huilding for
access control (a checkpoint), an administrative building providing appropriate working
conditions for the staff with offices, a conference room, space for archives and auxiliary
equipment, laboratories, a building for service systems with workshops with various applications
and an industrial section which contains the energy supply systems and other systems, a building
for physical protection and a command reom intended for 24-hour control and supervision of the
site, a main service building located at the boundary between the controlled and the supervised
areas which provides radioactive protection, control of the access to the controlled area, radiation
‘contro! of people and materials. A fencing system will be constructed — warning, slowing down
and stopping fences equipped with technical means of control and video surveillance,

Passive systems for ensuring safel

The passive safety systems are the elements of (he multi-barrier system, as Tollows:

s The first engincered barricr is the waste form which is cemcnted radioactive waste
(cement matrix). The safety of the waste form is related to the incorperation of the radionuclides
in the solid phase of the matrix and their retention through adsorption and settling in the highly
alkaline cement. The cement matrix is a chemical barrier which retains its safety functions for
thousands of years.

¢ The second engineered barrier is the reinforced concrete container (RCC) which
contains the cemented radioactive waste. The free space between the cement mairix and the lid
of the reinforced conctete container is filled with grout. RCC shouild allow for the retrieval of the
waste in the peried until the final closure of NDE. The safety function is to ensure full retention
through maintaining the mechanical integrity, including the integrity of the container holds
during the operation of the rcpository. RCC maintains its function as a chemical barrier for
thousand of ycars. :

s The third cngineered barrier includes the reinforced concrete disposal cells, the
foundations, the closing plates, and the filling material. Its safety function consists of retention of
potentially released radionuclides from packages with RAW by maintaining the integrity of the
cells for the peried of operation of the repository, which continues for 60 years, for the peried of

_closing..the repository, which continues for 15 years, and throughout the entire peried of




institutional centrol, which continues for 300 years. The design Jife of the repository structures is
375 years, ' _

s The fourth engincered barrier includes the loess-cement basc and the multi-layer
cover. Besides being a barrier against migration of radionuclides, the foundation also
increases the height of the unsaturated zone and improves the overall condition of the
foundation. Multi-layer protective cover is planned to be built from natural materials (clay, sand,
gravel, etc.) with a structure which: minimizes the infiltration flow from rainwater through the
repasitory system by ensuring an infilirating hydraulic flow below 1.5 L/m? per year through the
repository modules; acts as a barrier against external damage of the barrier system from peaple,
animals, or plants; provides protection against continuous erosive agents, such as rain and wind.

s The filth (natural) barrier is performed by the favourable characteristics of the site.

Safety is ensured entirely by passive means. The structure of the trench type repository is
such that no active safety systetvs are required.

Pracess of placing RCC in a {rench fype repositor

Refore placement of RCC in a disposal cell starts, a detailed control of the cell is
performed, incl. waterproof control, The sliding roof is positioned above the cell by covering
also the unloading arca located on the outside of the rows of cells. The drainage of each cell is
connected to the infiltraled water control network,

The radioactive waste is iransported with an internal-plant specialized transport vehicle to
the cell area which is ta be filled, via a specificd route, from the buffer storage building.

In the buffer storage buikling, RCC is loaded on a transport platform by means of a
remote-controlled bridge crane. After RCC is transported to the unloading area of the cell, the
operation for placing RCC is carried oul remotely using the remote-controlled bridge crane on
the sliding roof managed from the main comand room by means of a video surveillance

system.

Infilirate manggement m

The infiltrate control systcm is designed in such a way as to capture and collect the
nfiltrate separately from every external chamber of the disposal cells. Tt consists of a pipeline
system located in an underground gallery accessible to pcople which runs under each row of
cells.

The galleries are 1,20 wide and 2.20 high made of reinforced concrete walls, hottom and
a cover slab 0,30 m thick, with cement-polymer waterpreofing composition. A pipeline system
(PVC pipes) and control containers with sampling devices are positioned in the galleries.

Infiltrated water is controlled for radioactive contamination. If radicactive contamination
is established, the water is transported to SD RAW - Kozleduy for treatment. Clean water is
directed to a rain water collection basin, The infiltrate control system provides control of the
separate cells in the repository and of the sectors within the cells. The design life time of the
gallery is 375 years. Placing the pipeline system in a drainage gallery allows for carrying out
control and the appropriate maintenance for the entire lif cycle of the repository — the period of
operation and the petiod of institutional control,

Meihods of control gnd monitoring during the period of operation of NOF
During the operation of the repository, the following monitoring activities will be carried
out: radiation monitoring of the site and the supervised arca, hydrogeological monitaring,

_selsmic monitoring and meteorological monitoring of the sile.




The design of a trench fype repository allows for direct control and monitoring of the
condition of the waste and the condition of structircs. During the period of operation, the
following conirol activities will be carried out: geodesic conirof over the horizontal and vertical
deformations through precise geodetic surveying of the ground and the structuscs; radiatlon
control of the power of the equivalent dose of gamma radiation of the repository cells; control
over the condition of packages and the repository engingered barriers.

Retrieval of RCC ofier the period of operation

In accerdance with the legal requirements, the design of the repository allows for the
retrieval of packages with radicactive waste duting the period of operation — retrieval of the
entire amount of waste in the facility and retricval of possible defective packagefpackages. The
removal of packages is performed using handling and transport equipment which is also used for
placement of RCC in the repository cells.

Construction of ¢ trench fype repasitory -
The construction of a trench type tepository will be performed wsing standard

construction equipment in strict compliance with the requirements for quality of materials and
quality of performance. '

The construction will be carried out siage-by-stage. The first plaiform with 22 cells for
- disposal of radioactive waste, the infrasiructure of the site and the service buildings and facilities
will be constructed at the fitst stage. Construction of the second and third stags {second and third
platform, each with 22 disposal cells, respectively) will be carried out by physical separation of
the construction activitics from the operation activities through a fence/fences and by using a
separate road for access of machines, materials and construction workers.

Organization of the construction includes the following main activities:

e Site preparation: cleaning, removal of the topsoil layer; building construction toads,
preparatory work for building a depot for earth masses which will be used upon closure of the
repository; preparatory works for constructing the drainage basin for surface water;

» Making the trench: The collapsible loess from the upper layers will be stored al a
temporary depot near Radiana site and will be used for constructing the loess-coment cushior.
The loess to be used for closing the iepository is plated at the depot for earth masses prepared.
The loess from the lower layers of the trench {the last 6 m) which is clayed and is not suitable for
use upon closure of the repository, is iransported off-site as excess earlh masses;

e Execulion of the loess-cement cushion with thickness of 5.00 m: It is executed in
layers with thickness up to 25 em. The drainage galleries under each row of disposal cells are
built and the foundations of the sliding roofs are laid in the loess-cement cushion,

« Construction af the reinforced concrete cells: The bottom plate, the cell walls and the
internal walls are censtructed, The finished cells are covered with reinforced concrete cover
panels which are placed on top of the cell walls using a crang, protecting the cells until they are
put into operation. Waterproofing is carried out. An additional finishing layer of the loess-
cement cushion is built to a height above the bottom plate of the cells.

+ Setting up sliding roofs and bridge cranes;

+ Copstruction of drainage systems under the slope and around the cells (for surface
waltet);

o Construciion of auxiliary buildings and facilities, including the building for buffer
- storage of radioactive waste before disposal — it is carried out alongside with the construction of

the repository cclls.




« Covering with soil and planting.

Manguement of earth masses and fiymus ,

The humus removed from the site (about 68 000 m®) which is subject to reuse and
cultivation of the cnvironment during the construction of the facility, will be stored at a
temporary site during construction located at a dislance of about 1 km from Radiana site. The
umus retnoved during the construction of the second and the third stage of the repository (aboul
19 000 m® and 24 000 m’, respectively), will be teused for cultivation of the cnvironment and
improvement of low-productive land. ' _

A significant part of (he carth masses excavated during the first stage of the repository
construction will be stored at a depot situated at Radiana site, since it will be used for backfilling
and construction of the protective multi-bartier cover upon closing the repository. The excess
carth masses that are not suitable for use during the closure (aboul 220 600 m’) will be placed
near the site,

A depot for earth masses will be constructed on an area of 70 000 m* on-site.

Stages of construction of trench {ype NDF

Stage | includes construction of the first platform with 22 cells for disposal of radicactive
waste, the auxiliary buildings and facilities, and the site infrastructure; the capacity of stage 1 is
6336 RCCs;

Stage 2 includes operation of the constructed first platform and construction of the second
platform with 22 cells for disposal of radioaciive waste; the total capacity of the repository at
stage 2 is 12672 RCCs; :

Stage 3 includes construction of the last platform with 22 disposal cells in parallel with
the operation of the second platform; the total capacity of the repository is 19068 RCCs.

Closure of a trench type yepository
The closure of the repository for radiocactive waste disposal is performed in accordance -

with a technical project for closure, a plan for closure, postoperative periad safety assessment
and safely assessment upon closure, which are approved by the Nuclear Regulatory Agency.

Closure of repository cells consists of filling the minitnum remaining free space with
gravel, installation of cover panels, construction of a cover slab and its waterproofing, as
follows: ' :

» The gaps betwecn the packages with RAW are filled with gravel or other svitable
material. It is delivered through a hose by a special device snited for the bridge crane; -

# The concrete panels prepated in advance are placed (using the bridge crane) on the top
of the eell wall by a remote contro! from the main command room,

» A layer of polyethylene which prevents the binding of the new concrete of the cover
slab and the penetration of concrete in the joints of pancls is placed on lop of the concrele panels.

e A levelling layer of concrete is poured;

e A closing concrete slab 0.6 m thick is built,

« The cover slab is covered with a waterproof cover.

Operations arc petformed under the sliding raof which provides protection for the placed
packages and the closure works from weather conditions. The closure of a cell takes place within

4-5 months.
After the end of the operation period, the final closure of the repository staris by

_constructing—a-pretective multi-barrier cover to ensure an infiltraling hydeanlic flow that is
significanily lower than that of the natural environment, thus minimizing ihe access of moisture




to the repository system, The protective multi-batrier cover consists of persistent barriers based
on a low-permeability material (such as compacted clay) designed to reduce the flow of water in
the disposal cells, as well as conductive barriers applying the phenomenon of capillary barrier to
direct the water away from the waste,

The protective multi-barrier cover consists of the following layers:

* Anupper bumus layer with 2piﬂnts with shallow root system (grass). The layer is 10 cm
thick, its hydraulic conductivity is 10°

« An anti-erosion layer of clay wnh gravel 40 cm thick, with hydraulic cnnductwlt}r of
102 /s, which is made in layers;

» A base of compacted loess 50 ¢m thick, w1th hydraulic conductivity of 107 m/s, which
is made in layers;

* A protective layer of gravel and stones 40 em thick, with hydraulic conductivity of 107
' mfs, the function of which, in addition 1o protecting from mechanical damage, will be directing
the permeated water to (he drainage system;

+ Geotextile 1 cm thick, with hydraulic conduetivity of 10710 m/s, the function of
which will be to physically separate the two layers — the upper and the lower drainage layers;

* A main drainage layer to drain the moisture that has reached it and direct it to the
drainage system, consisting of a 10 cm sand layer with hydraulic conductivity of 107 m/s, a 10
cm layer of coarse sand of gravel w1th hydraulic conductivity of 107 m/s and a 10 ¢m gravel
layer with hydraulic conductivity of 107 m/s;

»  Watertight layer of sheets of high denml}' pulyeth}rlcne or bentonitc gcncnmpnmtes
0,2 em thick, with hydraulic conductivity of 10! m/s, which is to separate the upper primary
drainage fi ltratlﬂn layer from the lower layer of compacted clay;

* A main waterproofing of waterproof clay 100 ¢ thick, with hydraulic conductivity of
10° m/s;

* Support base of low plastic materials 30 om thick, with hydraulic conductivity of 10
m/s (sand-clay and gravel);

¢ Reinforced concrete cell with hydraulic conduetivity of 107 m/s.

Drainage layers will direct the infiltrated water to drainage ditches located on the

northern border of the site. The infiltrated water is subject (0 monitoring and control. The multi-
layer protective cover provides infiltrating hydranlic flow below 1.5 Lim? per year through the
repository medules,

Together with performing the activities for consiructing the multi-barrier protective cover
and backfilling, an inspection of the infilirate control system designed for a period of operation
of 375 years will be conducted.

Meitbods af contral

During the period of institntional confrol, a radiatien monitoring programme and an
environmental monitering programme will be implemented. The monitored parameters will be
chosen in such a way as to ensure effective monitoring. :

The project provides for full conirol over the condition of the buried radicactive waste
and the condition of the repesitory structure through the infiltration contrel system which is
designed to operate for 375 vears. No repair works of the system palleries are planned except for
basic maintenance of the waterpmof‘ ng coating, The pipeline system for drainage of possibly
permested watcr deseribed above is made of standard clements a]lowmg €asy maintchance and
—replacement,-if necessary.




The condition of the protective multi-barrier cover will be controlled not only visually but
also through the methods of peadetic control and drainage control which are part of it

Technology for disposal of low and intermediate lovel RAW in a tunnel type multi-barrier
engineered surface repository

Structure of a tunnel fype reposi

The repository consists of § parallel twnnel constructions (galleries) where the conlainers
with radioactive waste (RCC) are placed; each construction is 1130 m long and has a diameter of
6.5 m. The tunnel gonstructions for placing the RCCs are positioned along the length of Radiana
site, parallel to the access road. Servicing of the lunnel constructions for the RCCs is cartied out
through 3 perpendicular service galleries — a transport shaft, a service gallery and s ventilation
shaft, with a diameter of 37 n, An experimental
shaft is further built, so the total length of the mine conslructions is 9770 m.

The tunnel constructions are placed in a single plane at a depth of 25-30 m under the -
sutface of the terrain, in the loess clays of the site,

The axial distance between the palleries for placement of radioactive waste is 20 m. The
access is realized through a transport shaft starting at ievel 59. Ventilation is provided through =
perpendicular ventilation shaft.

The tunnels for radioactive waste are equipped with a waterproof multi-layer reinforced
concrete lining with a total thickness of 0.45 m, The construction is furiher consotidated through
tnicropiles and injection silicatization or cementation, A 40 cm concrete slab with drainage
ditches which arc part ol the water catéhment system, is built in the lower part of the tumnel
constructions, Pipes for dirccting potentially polluted water run under the concrete slab. Drainage
water from the ditches and the possibly polluted water from the pipelines are managed separately
and are discharged into separate receivers positioned above ground at the site and equipped with
sampling devices, Before starting ihe placement of radioactive waste, water is considered to be
clean mine water and is discharged into a clean water receiver, After placing the containers with
radioactive waste, waler is considered fo be potentially contaminated and is discharged into a
contaminated water rcceiver, .

" Repository capacily
The capacity of each tunnel construction is 21530 RCCs. Two sectors with radioactive

waste are formed in' each gallery, each with capacity of 1075 RCCs, separated by the service
shaft, The containers arc arranged lengthwise in the galleries, in two rows, two in vertical order,

The total capacity of the repositery is 17 200 RGCs.
Auxifiary buildings and fucilities

Auxiliary buildings and facilitics are conslructed on the surface, They are situated in two
sites with different functions — West site and East site, The West site includes the technological
equipment for radicactive waste management, service buildings and facilities which are
generally the same for both technelogics for disposal of radioactive waste; the charging station
for the remote-controlled transportation and lifting equipment and for the electric lamps used by
the opetational personnel and the construction workers, is specific for the technology of placing
radioactive waste in tunnels. The East site includes the consliuction of the mining and
construction complex, the mining ventilation system and the water reception system (charging
station for the accumulator locomolives, a workshop for construction equipment maintenance,




compressor and ventilation system, site for loading the excavaled earth masses, service portal
crang),

Required area at Rodigna site :

The required area, including the roads used for transportation of radicactive waste to the
disposal facilities, is 47.5 hectares.

Ir aceordance with the requirements of nuclear law, the entire Radiana site is considered
a nuclear facility site where surface and shaliow underground facilities are located. The
requirements for physical proiection and the rules and standards for ensuring fire safety of
nuclear facilities apply to the site. A fencing system (warning, slowing down and stopping
fences) equipped with technical means of control and video surveillance is planned o be
constructed,

Suitable grass plants will be planted at the site, A surface water drainage system will be
constructed — channels with rectangular cross-sections of precast concrete elements leading the
rain water to an open water collection basin. No use of additional area for the construction of the
repository is envisaged,

Pussive systems for ensuring safety _

The passive safety systems are the elements of the multi-barrier system, as follows:

» The first engineered barriorr is the waste form (the cement matrix) which is a
chemical barrier with safety functions for thousands of years.

* The second engineered barrier is the reinforced concrele container (RCC) which
contains the cemented radioactive waste, The safety function is to ensure full retention through
maintaining its mechanical integrity during the period of operation of the repository, RCC
maintaing its function as a chemical barrier for thonsand of years.

* The third engineercd barrier is the tonnel construction made of 40
em waterproof conerete, the filling material arcund the containers and the consolidated zone
around the placement gallery which is 40 c¢m thick, The safety function is to maintain the
mechanical integrity of the system for 2 minimum of 150 years.

¢ The fourth (natural} barrier is performed by the favourable characteristics of the
site,

Active systeins for ENSHFIAE Safely .

The tunnel type repository is equipped with a Tl-shaped (backflow) common mine
ventilation. The ciear ventilation flow enters the transport shafl, passes through the placement
galleries and is sucked toward the ventilation shaft by the main ventilating fan which operates in
a suction mode. :

Descripiion of the process of nlacing RCC in the tunnel constructions

The specific activities determined by the disposal technology are as follows:

Radioactive waste is delivered to the underground complex (a tunnel repository for
radioactive waste disposal) through the transport shaft and is moved to the place of positioning in
the tunnel conslruction. Transportation and placement are carried out using a remote-controlled
transport and unloading machine (heavy duty forklift truck) along a track. The transport and
unleading machine moves along a irack dug into the concrete foundations of the transport shafl
and the galleries for radioactive waste. The forklift truck has a load capacity of 25 tons and a lift
height of 3 m. Monitoting of the pracess of transportation and placement is carried out using

_video surveillance cameras, -




Infilirate management system

Potentially contaminated water is captured by the longitudinal channels (furrows) where
the tracks of the transport and lifting equipment are mounted, and every 50 m it is discharged in -
a pipeline system built under the foundation on which the containers with radioactive waste are
placed. The pipeline system is lead through the ventilation shaft to a collection reservoir. A
building with a water tank is planned to be constructed at the East site.

The pipeline system should be constructed in such a way as to allow the contro! of
determining from which repository sector contaminated water can be delivered, which suggests
designing (at a subsequent slage) technical means of control at the outlet of each pipeline, In
case of radioactive contamination the water is transpotted (o SD RAW - Kozladuy for treatment.
Clean water is directed to the rain waler collection basin. _

Thus designed, the pipeline system does no allow exercising control over its condition
and cstablishing defects during the 60-year period of operation, respectively. The pipeline system
is made from standard materials and it is supposed that its eperability will e maintained for the:
60-year period of operation, which is provided only by means of the quality assurance systeim in
the process of construction, :

The pipeline system is disassembled during the repository closure stage, after which
drainage of potentially contaminated water from the tunnel constructions with radioaclive waste
is carried out by gravity (o a ventilation (drainage) shaft (which is filled with inert material) and
is directed to a basin locaied at the bottom of the ventilation shaft. From the basin, water
penetrates the containment struciure passing trough porous congrete,

Methods of control and monitoring durin riod of operation of NDF

During the aperation of the repository, as well as the trench type repository, the following
activitics will be caried out: radiation monitoring of the-site and the supervised area,
hydrogeological monitoring, seismic monitoring and meteorclogical smoniforing of the site,

Direcl control over the condition of the tunnel constructions for radioactive waste
disposal can be performed only until the time of placing the RCCs, After their placement, no
control over the condition of the packages and the condition of the tunnel constructions will be
possible, For this reason, the control over the condition of the tunnels with RCCs is planned to be
performed through examination of micro-deformations and the tense deformed state in the
structure by non-destructive methods in the experimental shaft.

The control over the condition of water is exercised only in the process of filling a given
tunnel construction in view of the proposed cencept of closure. After a given tunnel construction
is closed under operating conditions, control can be exercised over the entire quantity of wafer,
but the condition of packages and cngineered barriers in the individual tunne! sections cannot he
directly controlled. The conirol over the condition of the packages with radioactive waste is
catried out through control over q limited quantity of RCCs placed in the experimental shaft.

Retrieval of RCC afier the period of operaiion

» possibility for retrieving the entire amount of waste in the facility:

Retrieval of the entire amount is very difficult in the closed tunnel construclions given the
large amount of filling material, which, besides technical difficulties, calls for extended stay of
the personnel involved in the retrieval operations;

* possibility for retrieving a possible defective package/packages.

Retrieval of a possible defective package/packages is related to the retrieval of a
considerable amount of packages until finding the defective one.




Need for test fucilities before the construction of a tunnel type repository

The construction of an experimental shaft is planned te fake place before the construction
of a tunnel type repository in view of an jn situ study of the intecaction of the host boy galleries
and of defining the vollage to arise in the boy. It is planned to test various tunnelling methods
and tunnel strengthening for which an experimental shaft will be used.

Construction of a tunnel {ype repository

The construction is fo be performed following standard mining methods, using mining
combine and a monerail lining placing machine, 4 complex for the preparation, filling-in and
laying of fast-hardening hydro-mixtures, a combine loader, a drilling machine for injections and
a rubber-belt loader. The excavated earth masses shall be taken cut by small carriages driven by
mine fireless lacomotives to “Tztok™ construction site along rails used only for the purposcs of
conslruction that shall be dismantled afterwards. In the beginning of mining construction air
conditioning shall be provided by mine ventilators for local ventilation placed on the surface.
The consiruction of tunnels for radioactive waste disposal is a two-phase process that
involyes: '

» the production of a so called pilot consteuction with a small diameter (4.00 m);

* laying a temporary lining; :

* waiting 4 fo 6 months for voltages to balance;

* expansion of the necessary diameter (7.40 m) and laying the final multi-Jayer lining.

The underground constructions concrete shall be prepared on the surface following a
specific lechnology The boy is planned to be enhanced by anchoring with micro piles and
follow-up silicalization (injection of water glass and other additives) or cementation (injection of
cement solution).

Management of earth masses and humus :

During the construction of a tunnel type repository, together with the ancillary facilities,
and the site infrastructure, about 70,200 m® of humus are produced, 43,860 m® of which will be -
rensed to reclaim the.site upon closure the repository, 1M is planned that a landfill for the humus
material reguired for reclaiming, to be used upon closure the repository after the 60-year period
of operation, be built at the site. '

Surplus humus masses in the amount of 26,340 m*, may be used for varions improvement
exercises in nearby localitics.

The volume of surplus earth masses subject to be disposed of (placement in a dump
ocutside of Radiana site) amounts to 650,000 m’ of earth mass. This amount is iwice s large as
the available possibilities for securing locations for placing eartl masses near the site, which
implies dumping in places at a larger distance,

Stages of constrifetion of tunnel type NDIF

Stage 1 invelves the construction -of the first tunnel constructions and the site
infrastructure, The capacity of stage 1 is 4300 RCCs,

Stage 2 includes the operation of the 2 finished tunnel constructions and building three
galleries for the disposal of RAW, The total capacity of stage 2 is 10750 RCCs. _

Stage 3 includes construction of the last three galleries (tunnels) for the placement of
RAW in parallel with the use of the existing ones. The total capacity of the reposilory is 17200
RCC.




Need for test fucifities before the closure of a tunnel ivpe repository

During the operation of the repository, various materials to fill the, free space in the tunnel
constructions with disposed radioactive waste will be tested. The testing will be performed in the
experimental sha,

Closure of the repositary (specific_characteristics of the closure tunnel
raposiiory}
~ Closure of the reposilory will be dons in stages, by consecutive filling with fill-in
material and sealing of gallery entrances as early as at the operation stage by using a stpndard

. pneumo- and hydro-transport mechanisation;

Closure shall be done as follows:

. » Disassembly of the drainage pipes in the (unnel constructions. The system does nol
allow disassembly of the rails located below the radioactive waste containers;

¢ The tunnel constructions where radicactive waste is disposed of, are filled with fitl-in
material;

» The entrances of the tunnel constructions where the radioactive waste arc disposed of
are sealed with clay ,plug™ and concrete walls (a 30 m construction limited on the iwo sides with
reinforced concrete barriers that are 35 ¢m thick. Inside, there are 2 reinforced concrete barriers
with thickness of 35 cm that are located at a distance of 10 m each. The space between the
barriers is filled in with clay pulp by pumping); .

» After all tunnel constructions are filled with fill-in material, the facilities in the
ventilation and transpert shafl, including the railway and the rest of the equipment are
dismantled. The shafts are filled with incrt material, Clay plugs are built at the entrance of each
shaft; .
* Any waters that have happened to enter the rcpository or have been gencrated hy (he
fill-in material and the packages, are directed to the ventilation gallery where thers is a concrete
reservoir {basin) with sufficient capacity, filled in with sorbing material {porous concrete),

There are two options proposed for {ill-in material — filling-in with a loess-cement hydro-
mixture prepared in a filling-m complex composed of a mixer with dosimeters, and filling-in
wilh a granulated loose material — keramzit concrete, The fill-in materials are supplied wider
pressure, along a pipeline with a @15¢-rm diameter and length of about 1500 m.

Metheds of control and monlioring during the institutional_control period (tunnel fype
repository speclfics) ' '

The activitics during instilutional contrel arc in general the same for both (ypes of
repositories. With funnel type repository, direct control on underground waters passing through
radioactive waste tunnels is impossible thus it is planned to continue the operation of the

- experimental shaft during the whole peried of institutional control and to perform experiments in

it thal will help make indircct conclusions on the condition of underground constructions.

IP does not directly affect protected arcas pursuani to the Protected Areas Act (PAA) and
protected arcas (PA) from Natura 2000 Network pursuant te BDA, but is close to PA
BGO00200% “Zlatiyata™ for wild conservation, BG0000533 “Kozloduy Islands”, BGO00DG14
“Opgosta River” and BGO000508 “Skat River” on the proteclion of natural habitats and wild flora
and fauna. The expecled impact on the subject and goals of protected areas are detailed and
evaluated in an Impact Degree Assessment Report (IDAP).




The EIA procedure performed is in fulfilment of Decision No. 15645 r;:rf 26/11/201% of
the Supreme Administralive Court (SAC), delivered in a sitting by five Judges, to maintain
Decision No. 11040 of 22/07/2013 of SAC delivered in a sitting by three Judges.

due to the following motives and factual grounds:

1, The ElA Report describes and analyses the environmental and human health

components and fuctors, their sensitivity and potential impact, The possible impacts on the
environment and human health are described (in radiological and non- radiological aspect), with
a detailed analysis, prognosis and assessment of the impacts on all environmental components
and factors, as well as the health and sanitary aspeets during the construction, operation, closure
and the following institutional control of the NDF, and justified conclusions have been made on
the proposed technelogics for the disposal of low and intermecdiate level RAW, due to the
following: .
1.1. On the basis of the justification in the CIA report, and due to the fact that no
significant industrial polluters are present in the region, it can be concluded that (he guality of
ambient air is not expected fo deteriorate in the region during the NDF's realization. No impacts
are forecast as regards the radio-ecological condition as a result of the IP implementation both on
the stage of construction, and during the repository’s operation period. The packaging of the
conditioned RAW (RCC) and the other enginecring barriers of the NDF cnsure that no
radioactive compounds are spread and thal the environment is protected from radioactive
contaminalion. No change in the gamma radiation background and the atmospheric radioactivity
is expected in the area due to the NDF implementation. The IP implementation for NDF Radiana
is not a source of radiation pollution of ambient air either for a tunnel, or for a {ranche typc of
repository,

1.2, The impact of waste non-radioactive waters on the receiver — Danube river during
operation will be local, continuous, reversible but negligibly small. The eslimated impact on
ground water for the peried of closure and on the institutional level has a local scope, is direct,
negative, with low-degree impact, by type and is by nature continuous, long-term, and reversible
after closure. The lack of radicactive sources during construction excludes any radiation impact
on ground waters. During the operation of NDY it is not expected for either type of repository
that radiation indicators of ground walers may shift beyond the typical background levels for the
region. The quality of the waters of the receiver — Danube river, and the other water bodies in the
region will remain unaltered, The 1P implementation for NDF Radiana is not a source of
radiation pollution of ground water neither in a tunnel, nor in a tranche type of repository.

No impact is expected on underground waters, including on water sources for water
supply for drinking of the town of Kozloduy, Kozloduy NPP and the locations within the region
gither during construction, and during normal operation, or after .the closure of NDF. No
significant negative impacts in radiological aspect are expected (beyond the typical backgronnd
levels for the region), teking into consideration the envisaged engineeting barriers: to
radionuclide transfer in the environment and the existing unsaturated zene between the disposal
facility and the saturated zone (aquifercus horjzon). '

1.3, During construction the impact on the bowets of the earth will be of low (o medium
significance, but this is objectively inevitable, It will be mainly manifested in excavation and
backfilling works during the construction of NDF and ancillary buildings and facilities. The

-...-territorial_scope.of impact is within the investment proposal site. No cumulative and cross-border




impact is expected. The engineering barriers built ensure the non-proliferation of radivactive
substances and the protection of the bowels of the earth in the period of NDI' operation and
closure. '

1.4 Impact on soils is expected during the construction of the site wherc the facility will
be realized, however this area is not used for agricultural purposes, It is expected that the soils
will be additionally polluted to a certain exient with dust during construction, but this will be
temporary, During the normal exploitation of NDF no additional impact is expected from non-
radiational factors on soils, During repository closure impact will be short-term — only during
reclaiming of the terrain and its landscaping which will improve the condition of soils, and the
green aress will have a positive envirenmental effect on the whole territory, In emergency
situations it is expected that soils will be affected in two aspects — emergency on the tertitory of
the repository, and one caused by another site on the teiritory of Kozloduy NPP, In both cases
impact will be temporary, and its degree will depend on the degree of the emergency, Tn non-
radiational aspecl, impact on soils will be manifested in an increase in air-dust emissions on
them, additional mechanical pellution, waste, et¢c. No cumulative and cross-border impact is
expected. No change is expected in the radiation indicators of the soils beyond the typical
background levels for the regional resulling from the implementation of the NDIF.

1.5. There are no grounds to claim that the construction and operation of the site will
cause any significant negative effects on the flora and fauna if all the legislative requirements for
safe operation and environmental protection are followed.

The species present in the vegetation within the investment proposal's region, are
widespread and well-represcented throughout the country and are of no significance in terms of -
conservation. [P’s realization is not related 10 loss of valuable and rare plant species and with
damagig typical and valuable plant habitats for the country, because the affected area is an
artificially planted forest whose dominant species is the acacia which is an introduced species for
DU country,

As regards the animal world, negative impacts are expected during the construction of
NDF, and they will be direct mosily as regards less mobile invertebrates within the borders of
construction sites and a small number of amphibians and reptiles of vertebrate fauna where there
are any of those present on site, sccondary impacts involving driving lactating fauna and birds
away, as well as indircct impacts on individual species from certain taxens spread in the
territories immediately adjacent to Radiana site,

1.6. During the censtruction stage, there will be changes in the landscape structure, The
impact is evaluated as long-term, continuous, but insignificant in scape, within the construction
site. During construction there will be changes in the visual perception of landscape within the
construction site. New anthropogenic clements will appear in the landscape situcture. Upon
reclaiming individual aceas it is expected for the site to fit in the surrounding cnvirenment, The
IP operation period is not associated with any negative impacts on the components of the
landscape, ,

1.7. Generaled non-radioactive waste from 1P's redlisation during construction,
eperation and closure under strict-control and effective management will not have any significant
impact on individual environmental components and factors. No cumulative and cross-border
impact is expected,

. 1L.B. During the construction and closure of NDF no radioactive waste is generated on
the NDF site. With the technical solutions proposed, and with strict control and effective
- —...— managenent_of the facility no impact is expected during the period of operation of NDF, either.




No rigk for the environment, the working environment and the population in the region is
gxpected.

1.9, If the safe operation and storage instructions, related to the use of chemical
substances and mixtures rated as dangemus, are strictly followed, no risk is expected for the -
health of workers, the population in the region, and the environment.

1.10. Due to the sufficient remoteness of the repository site from lncalltle'-‘: the activities
involved in its construction, operation and closure, will not be a source of noise for them, The
means of Lransportation used during the construction of the repository, depending ot: the routing
along the road network within the region, will affect the acoustic environment when passing
through localities only during the day. The specialized means of transportation used to transport
RCC during NDF operation will not go through the territories of nearby localities, No excess
noise levels are expected along the borders of the RAW repository site.

The main source of ionising radiation are original packaging — radioactive waste
containers, During the period of closure it is planned to construct a multi-layer cover and to
decommission the buildings that ate not necessary for the follow-up institutional control. During
the institutional contead a mumtnrmg of the sile will be ensured. No other activities are planned
with the exception of minimum technical servicing or repair works, if such are necessary. After
the completion of this period the disposal activity is limited to allowing the site to be used
withouvt any radiclogical limitations.

No ionizing radiation from disposed containers with RAW is expected above the
radiological criterion (0.1 mSv/a) allowed. The power of the dose on the surface of the terrain”
will be within the fluctuations of the natural gamma ray radiation background for the region,

1.11. During the construction no non-radiational impacts on the population are expecied
beyond the borders of the construction site. The health risk for construction workers is
temporary, short-term, without any cumulative effect, reversible and controllable. During the
construction no impact from radiation factors is cxpected due 1o the lack of significant,
permanent and non-regulated radioactive sources. In non-radiational aspect, the operation of
NDI* during the whole operational period will not have any negative impact on workers and

- population within the 2- and 30-kilometre area around Kozloduy NPP;

In radiational aspect, under normal operation and in compliance with all proposed
measures, NDF will not affect the health status of the population within the 30-kilomeirs area
around Kozloduy NPP. It is expegted that the potential radiational impact on the staff will be
within the project requirements. No negative non-radiationsal and radiationgl impact is expected
from the closure of NDF, if the closure plans and all the existing Bulgarian and international
legal requirements and practices are followed.

1.12. With the measures proposed for the protection of immovable cultural values
present on the site (should such be identified), and with complying with the Culrural Heritage
Act, no harmilul impact is expected during the periods of construction, operation and closure.

2. 1P's realization will hot lead to a significant negative impact on the protection subject
and goals within the closest protected argas BGR000533 “Kozloduy Islands”, BGO000508 “Skat
River” and BG0000614 “Ogosta River™ for the protection of natural habitats and wild florg and
fauna, given the foilowing circumstances:

2.1. IP's realization is not related to any removal of areas from the scope of protected
areas or to cuiting bio-corridor links between them, therefore their integrity, structure and
functions will be. preserved, and no significant indirect and direct impacts will be caused 1o

-_.._._atural habitats, species habitats, subject to protection in themn;




22, 1P's implementatinn will not lead to fragmentation of natural habitats and species
habitats subject tor protection in nearby protected arcas, because it will be done enhmly culside of
those arcas;

2.3. IP’s implementation on the stage.of construction will not have o significantly
negative impact on the types of fish, amphibians, invertebrate, reptiles and mammals subject to
protection in nearby protected areas, given the construction site's remoteness from their habitats.

3. IP’s implementation will not lead to a significantly negative impact on the protection
subject and goals jn the nearby protected area BG0002009 “Zlatiyata” on the protection of wild
birds, having in mind the following circumstances:

3.1, 1P’s implementation will be performed on a terrain located outside of the protected
area, and no areas are planned to be taken away from its scope, thus the integrity, structure and
functions of BGO0G2009 "Zlatiyata” protected area on the protection of wild birds will not be
damaged;

3.2. Pursuant to the studies conducted by the authors of IDAP, the site intended to be
constructed at NDF does not fall within the scope of a birds migration cerridor, thus the
implementation of IP is not expected to lead to the destruction of key territories significant to the
migration of wild birds:

3.3. The results from the field studies conducted show that the area intended for IP’s
implementation, is located on an acacia plantation of artificial origin, It is neither 2 main nesting
and feeding habitat, nor a resting place for birds, subject to protection in the protested area,
therefore there will be no significantly negative impact involving fragmentation or destruction of
habitats and damaging population structure and integrity. The field study i in the region of the site
did not register any nesting of bird species subject to protection in the area.

4. The degree of noise levels during IP’s implementation, that might lead to disturbance
and driving away of species, including of birds, will be insignificant, given the remoteness from
protected areas, and given the species” having adapted to the existing site of Kozloduy NPP,

5. No significant negative impact is expected on the subject of protection within the
nearby protected areas as a result of cumulative impact from the realization of the present [P
together with past, present and future plans, programmes, projects and investment proposal,

6. An cngineering barrier system of several layers is planned to isolate NDF, so as to
ensure there are no changes in the radiation background on the site, Any possible radiation
pollution is minimised as early as on the stage of “sealing” of waste in reinforced concrete
container, with the lower reinforced concrete plate allowing for the collection of any water that
has infiltrated the construction and its direction of an infilirated water control network. Therefore
the number and structure of species population (including birds}, subjcet to protection in neachy
protected argas will not change as a cesult of TP's realization

7. Pursuant to the conclision of the team of experts who developed the EIA Repoi,
1o significant non-radiological negative impact on the environmental components and factors is
gxpected upen implementation and observation of the preposed measures. .

' No radiation impacts are expected on the waters, lands and soils, geological
environment, bowels of the earth, land use, mineral diversity, bicdiversity, objects of historical
and cultural significance, objects protected by an inlernational or national legislation as well as
on the health of the personne! and population within the 30-km zong arcund Kozloduy NPP. The
results from the doses assessment during the period after the closure of the repository in the
Intermediate safety assessment show that during normal operation the individual effective dose

o —oee _Tor individuals_of the population does not exceed the limit of 0.1 mS8vfa, fixed by the nuclear




legislation and the recommendations of the International Commission on Radiological
Protection. The individugl dese is below 0.0 mSv/a.

During the construction of the NDF are applied the following fundamental principles for
RAW management, formulated by the IALA:

* Protection of human health;

Prolection of the environment;

Protection putside the national boundaries;

Protection {non-burdening) of future generalions;

National regulatory base;

Control on the generated RAW;

Dependences between the generatcd RAW and ifs managemcnt'
Safety of the facility,

The dose loading of the personnel during the operation does not exceed the limits fixed
in 2012 on the basic norms of radiation protection, and in the Regulation for safe managemeni of
radioactive waste, and will be in practice significantly lower compared o the requirements of the
ALARA principle {as low as reascnably achicevablg),

The maintenance of the meniloring ensures detection of specific radionuclides and lack
of statistically significant changes in the levels of other pollutants.

Consequences from accidents are examined and analysed, and it is recognized ihe
characteristics of the RAW packages, (he type of waste form, the specific activities that should
be cairied out during the operation. Oceurrence of such events is of limited possibility because of
prevenlion and administeative measures, and they have expected radiological consequences
where the dose limit for an individual of the population is determined to up io 1 mSv/a.

Considering the radiation characteristics of the packages with radioactive waste which
will be disposed at the NDF and the presented assessments for the environmental impact of the
Kozloduy WPP, no cumulative effect in the zone for preventive protective measures {ZPPM) of
both sitcs is expecied. During NDIP's operation period, and in the peried afier its closure, no
direct gaseous and lignid emissions are expected.

On the basis of the conducted analyses and the asscssment of impact on all
environmental components and factors, including protection of the biclogical diversit}' from the
realization of the investment proposal a priority selection of dlsposa] technclogy iz a rcpnsnm‘;-,r
of trench type as it ensures greater safety,

B. The technology involving the disposal of radioactive waste in iranche type
repositories is 2 modern technology tested in practice and implemented in several countries
having advanced nuclear energy. (Fngland, USA, Japan, France, etc.). The use of this technology
corresponds to the requirements of the Lew for Safe wse of Nuclear Energy related 1o the
implementation of technologies consistent with internationally recognized operation expericnce,

9. 'The construction of NDF closes the cycle of management of low and intermediate
level radioactive waste of category 2a in accordance with ibe national legislation requirements,
IAEA’s safely standards, as well as the best practices in radicaclive waste management in EU,
The project’s implementalion aims at the safe disposal of low and intermediate level waste type
2a and their sustained and permanent isolation from the environment and people,

10. By Decision No. 398/08.12.2011 { the Council of Ministers, the repository to be
constructed on Radiana site is designated as a national site and site of national significance.

11. Pursuant to the opinion of Basin Dicectorate for Water Management (BDWM) in

~thie” Danobe vegion, with Ref. No. 3572/03.11.2014, the invesiment proposal is eligible in terms




of environmental goals fer achieving good condition of waters, stipulated in River Basin
Management Plans (RBMP) for the Danube Region. The project implementation will not have a
significantly negative impact on waters and water ecosystem if the provisions of the Water Act
are followed and if certain conditions included in the present decision are fulfilled.

12. As regards the analysis and evaluation made in the report of the significance of the
positive and negative effects on people and the possible health risk related to the realization of
the investment proposal, a leiter has been received from the Ministry of Health (MH) (with Reg.
No. 04-09-164/02.02.2013 MH) expressing a posilive opinion on the documentation. Pursuant to
the letter, according to the analysis and evaluation made in the report on alleged impacts, if all
conditions and recommendations from EIA report are followed, no health risk is expected to
arise for the personnel, population and the environment, including in radiational aspect (incl.
cumulative effect from existing and future nuclear facilities on the selected site), during normal
operaticn, in emergencics and after closure of the repository. .

~ 13, Pursuant to the opinion received from Executive Environment Agency (EEA) with
rel, No, 26-00-9931/14.11,2014 the consiruction of the repository is of national and strategic
significance and will ensure that the main principle in the management of radicactive waste will
be puaranteed, namely — individuals, the public and the environment must be protected from
radiclogical risks, T all international and national safety and security standards and rules are
followed, the construction and operation of the new facility shall be environmentally-friendly,

14. Consultations with stakeholders were performed during the EIA precedure. The
EIA Report with all its annexes are publicly accessible, and public discussion meetings were
held on 16 and 17 April, as well as within 27-30 April 2015 in Kozloduy Municipality, and
Harletz village on the territory of which Radiana site is located, as well as the municipalities of -
Miziya, Valchedram, Hayredin, Oryahovo, Borovan, Lom, Krivodel, Beychinovisi and Byata
Slatina jointly with the town halls falling within the 30-kim zone around Kozloduy NPP site.

During the public discussions, issues related to the facility's safety including in cases of
failures, treatment of waste penerated during construction and cperaticn, the presence of
sompensalory measures in case of damages fo the road surface from the passing of heavy-duty
vehicles and compensations for the population were examined, taking into account other
countries® experience in dealing with repositorics, the security of engineering barrders, the
possibilities of providing jobs for the local popuiation.

The questions raised during the public discussion meetings were answered and an
opinion was cxpressed by representatives of the team of experts who-issued the environmental
impact assessment report (EIA) and IDAP and by the employer. During the public discussions,
numerous written opinions were received mainly in support of IP, but also ones against the
realization of the intention.

The principal has presented a written opinion {with Ref. No. OBOC-1/11,05.2015
MEW) pursuant to Art. 17, para. 5 of the Ordinance on EIA, Before, during and after the
meetings for the public discussion of EIA Report with IDAP, as well as within the EA Ordinance
on a one-month term of public access to IDAP, no motivated written opinions, proposals or
cbjections were received that would fall in the scope of the hypothesis under Art. 39, para. 10 of
EA Ordinance, respeclively Art. 17, para. 7-of the EIA Ordinance.

During the public discussions of FIA Report, as well as during the course of the
procedure, nc motivated lawful objcctions were deposited concerning the realization of the
investment proposal,




15, Tn implementation of the EIA Convention requiretnents in a cross-border context
and on the grounds of Art, 98, para. 1 EPA, the procedure was exccuted in a cross-border
context.

Given the willingness expressed by Romania (as a party affected by IP realization on
Bulgarian ferritory} te take put in a cross-border BIA procedure (by a letter No.
7439/MNN/15.09. 2(](]9}, during the course of EIA procedure, an updated EIA terms of reference
was sent (translated in English). The terms of reference was also publlshed on the webpage of
the Ministry of Environment and Water of the Republic of Bulgaria,

With regard to ihe additional information (on the Bulgarian court's motives in revoking
EIA Decision No, 31-9/2011 of the Minister of Environment and Waters Concerning investment
proposal ,National disposal facility for low and intermediate level radioactive waste® and the
presence of new clements or changes in the project's characteristics in terms of intention)
requestcd on the part of Romania, the Romanian Ministry of Environment, Water and Forests
{MEWF} were sent the sections from the positively quality-assessed EIA report — Non Technical
Summary, part "Cross-Border Impact”, and the Impact Degree Assessment (IDA) concerning the
proteeted areas from Natura 2000 ecological network, as well as the requested information,

By a letter of Match 2015 the Romanian side was informed of the scheduled meedings
for public discussion on Bulgatian territory and for the provision of access to the EIA report
{with the whole documentation translated into English) through MEW's webpage,

A letter with reg. No, OBOC-1/28.05.2015 was received at the Ministry of Environment
and Water (MEW) from the Minister of Environment, Water and Forests of Romatiia, containing
summarized opiniens of Romanian competent authorities. In response (by a letter of 30 July
2015} to the Romanian MEWF, an opinion of the employer State Enterprise “Radicactive
Waste” (SE RAW) on the questions raised was sent.

Answers were also sent to the Romanian MEWF on questmns raised and clarifications
regarding requests on the Romanian site (by letters with Reg, No,328/CPP/17.12.2015 and Reg,
Ne 9328/CPP/11.03,2016), and documentation translated into English,

A proposal for a public discussion of EIA report was received by a letter from the
Romanian side (with reg. No. 99-00-95/17.05.2816 of MEW), The public discussion meeting
was held on 0%/06/2016 in Craiova, Romania, attended by Romanian and Bulgatian citizens,
institutions and organizations. Translation and presentailions in Romanian were provided, The
attitudes of the local populations were presented at the mecting which were generally against the
construction of the repository for radioactive waste disposal on Radiana site, The Bulgarian side
was presented with lists from the public discussions with comments of stakeholders and
additionally provided opinions.

In relation to the public discussion held in Cramva Romania, of the EIA report, an

opinion of SE RAW was drafted on the questions raised and the proposals, opinions and
objections made, and was sent to MEWF Gf' Romania by a letter with ref No 99-00-
217/16.08.2016

In responss, a lelter was received from MWEF of Romania {with Ref. No, OBOC-
1/04.11.2016), specifying certain conditions to be included in the decision under the procedure
{on the grounds of Art. 6 of the Convention on Invirenmental Tmpact Assessment in
Transboundary Context), and the requirement was imposed to perform analyses after the project
implementation {on the grounds of Art, 7 of the Convention}.

16. By its Decision 1-7/2016 of 15/12/2016, the Supreme Expert Environmental

__Council preposed the approval of the implementation of the investment proposal




and under the following conditions:

I, For the design stage:

1. The activilies involved in realization of the investment proposals must he performed
in complignce with the applicable measures ensuting good water status, defined by a RBMP for
the Danube region,

2. The provisions under Art. 46, para, 2 of the Water def (WA) and the prohibitory
measures on the protection of underground waters from pollution pursuant o Art, 1 lEa, para, 1,
its. 2 —4 WA must be followed.

3. The requirement that the activitics of deaining, infillration and ramnval of natural
resources concerning underground water bodies shall be subject to authorisation pursvant to Axt,
44 and Art. 46 must be complied with, except in cases under Art, 58, para. 1, it. 6. WA.

4, In designing and follow-up realization of the site, consideration must be given to rain
(surface} waters, taking into account the requirements of: At. 46, para. 1 WA, Art. 3, its. 3, 5 and
6, and Art. 6, para. 1, ils, 1, 3 and 4 of Ordinance No. 2 of 08/06/2011 on Issuing Permits for
Wasle Waters Dlscharge in Water Bodies and Specifying the Individual Emisgion leltS of
Point Sources of Contamination, as well as Arl, 1, it. 6 of the same Crdinance.

5. Permit No, 13?50[![11!2{] 04.2007 and its amendments on the use of a ground water
body for the purposes of disposal of waste water from Kozloduy NPP, is subject 10 amendment
s0 88 1o include waste waters from NDF pursuant to Chapter Four, Section 11 of WA and the
Ordinance on the vse of ground waters (adopted by Decree No, 200 of 13 July 201 1).

8. In case any water bodies are affected by the activities planned during the
construclion of a linear infrastructure crossing water bodies — aqueducts, bridges, transport
networks and tubes, pursuant to Art, 46, para. 1, it. 1, letter b) of WA, a permit is necessary to be
issued for the use of a water body, except for in the cases under Art. 46, para. 3 of WA.

7. A project for planting and a prejcet for reclaiming to be developed and coordinated
with expert ornithglogists, biologists, forestry engineers, etc., who will offer recommendations
for sustained development of the ecosystem, and respectively, the biodiversity in the region,

8. When planning construction, the calendar schedule for the execution of construction
and installation works must be consistent with the time limits and prohibitions related to the
- exccution of consituction works. If it is necessary for the construction to begin between 15
March and 13 June, the construction site's terrain must be cleared-off of forest vegetation in
advance,

9. In devising the transport scheme under the Plan for organization of the: construction,
heavy-duty machines’ crossing of lacalities is fo be limitedl, where possible.

10. The concrete structures of the water and sewage infrastruciure to be designed and
made of damp-proof concrete. The sewage system to be made of materials that allow high level
of watcr impermeability,

11. A special storage facility should be realised in the repository’s laboratory for
chemical substances and mixiures, which is built in accordance with the normative requirements.

12, Prior to the beginning of the WDF construction it is necessary to develop
organisational and management measures for safe storage of the used hazardous chemical
substances and mixtures (including paints, fuels and lubricants) in accordance with the
requirements of the Regdation on the terms and procedure for storage of hazardous chemieal

— - -substances and-mixtures.




13. The waste to be generated during construction and operation of the site is to be
classified pursuant to Regulation Ne2 on the clussification of waste (promulgated in 8G, ed.
66/2014), A Plan for construclion waste management is to be devised pursuant to Art. 11, para. |
of the Waste Munagement Act (WMA),

i1, During the constructlon:

l. No construction works, disposal of domestic and construction waste are to be
performed within the nearby protected areas. .

2. Separale collection of waste must be planned, as well as their regular transportation
and transfer for follow-up treatment to persens having a document nnder Art, 35 WMA,

“3. Prior to the start of construction, the Employer is to prepare its own assessment of
possible cascs of immediate danger involving ecological damages, and for ecological damages
caused, concerning the activities from the scope of application of the Act on the responstbility io
prevent and remove ecological damages, pursuant 1o Annex No. 1 of the Regulation No. | of
29/10/2008 on the preventive and remedial measures in the Act on the responsibility for
prevention and removal of ecological damages, and on the winimum amount of expenses for
their impiementation (promulgated in 8G, ed, 96/07,11,2008) and present it at RIEW — Viatsa,

4. Prior to putling into operation of the storage facilities for storage of hazardous
chemical substances and mixtures it is necessary (hat an assessment be made of their safe storage
and the resulls fromy the assessment should be documented in accordance with the safety
information lists and the Regidation on the tferms and procedure for storage of hazardous
chemical substances and mixtures.

IIL During operation/closure:

1. The management of waste to be generated, will be implemented pursuant to WMA
and the regulations for its implementation,

2. During IP's operational peried, the prohibitions under Art, 134, it5 1, 3 and 4, and
Arl, 143, its. 1, 3 and 3, as well as Art. 146 of WA shall be complicd with.

IV, Radivlogical aspect

1. During all the stages of construction, operation and closure of the reposilory, the
ALARA principle must be observed, i.e. the measures to ensore radiclogical protection must be
g0 ensured as to limit the personnel and population exposure and maintain it at the lowest
possible reascnably achicvable level.

2. Prior to putting into operation, specific systems for automated “on-line” control of
the radiological gamma ray background are to be built. The systems must ensure early detection
of possible leaks and provide for the timely execntion of cerrective measures,

3. The implementation of the Program for pre-cperaticnal radiclogical monitoring to
continue: at the Radiana site of the radioecological status of the atmospheric air, ground waters, -
soils, flora; at the foreseen arcas and points of surface flowing waters in the viginity of the
Radiana site.

4, A Program should be elaborated and implemented for disposal radiological
monitoring of the site and the 8Z of the NDF that menitors the radioecological statvs of the site
and the environment, respectively for each of the zones of the repository having a particuiar
status, as well as a radiclogical protection program for the repository’s operation. Afier the




programmes are developed, they must be coordinated with EEA, RIEW-Vratsa and the National
Centre of Radiobiology and Radiation Protcction.

5. A Program for non-radiational monitoring and an Emergency Plan are to be devised |
and periodically updated, in compliance with ihe recommendations under it. 9.3 and it, 9.4 of the
EIA Report.

6. The Employer shall pertodically inform (depending on the frequency of sampling)
the Romanian competent authoritics concerning the radiclogical monitoring and immediately in
case high levels of radioactivity are detected in any of the environmental components, at all
stages of project implementation {construction, operation, closure, peried after closure).

7. In order to meet the requirements on the Romanian side, strictly follow the
requiremenis of Cowncii Directive 2011/70/EURATOM of 19 July 2011 establishing a
Community framework for the vesponsible and safe maragement of spent fuel and radioactive
waste.

8. With regard to the requirements of MEWF of Romania, an Emergency Plan is to be
devised and complicd with, containing measvres for events such as heavy rain, earthquake,
aircraft fall, terrorist attacks, ete.

g, All necessary measures must be taken and recommendations must be provided fo the
Romanian side concerning the protection of the Romanian population within the impact zone in
the early stages of failure, under the same conditions that they are taken by the rcpository’s
operator for the local Bulgarian population in case of failure.

10, Pursuant to Article 7 of the Eld Cosventlon in o cross-border context, a post-
project analysis {to be presented to Romania) is to be performed, containing the following
elements:

» Results from the radiological monitoring of ground and underground waters in the
repository’s region of impact;

s Inventory of radicactive waste disposed, fogether wﬂh the results from their
menitoring.

11, The Employer must cemply with the measures provided for in the Nafiona!
Disaster Protection Plan, the Agreemeni between the Government of the Republic of Bulgaria
and the Governmeni of Romania on operational notifying in case of nuclear fatlure and
exchange of informallon jor muclear facifities, effective as of 01 January 1998, and ihe
Agreemeni of 20 January 2016 between the Bulgarian Nuclear Regulatory Agency (NRA) and
the Natlonal Commission for Nuclear Activities Control (CNCAN) of Romania on the exchange
of technical information and coeperation in regulating nuclear safety control and radiological
protection pursuant to the requirements of the Act on the protection of disasters and s
regulations, the Act on the safe use of muclear energy; the Regulation on emergency planning
and emergency preparedness in cases of nuclear and radiatlon accident, the Regulation for the
conditions and procedure for establishing of special-statutory areas around nuclear facilities
and facilities with sources of ionizing radiation.

12. Summarized information is to be presented to Romania's MEWF from the report
under Art. 37 of the EURATOM Contract corresponding in scope fo the Commission
Recommendation of 11 Cctober 2010 on the implementation of Art, 37 of EURATOM Contract,
considering Romania’s requirement for the study of the impact on the Romanian population
within the 30-km zone under normal operation of the repository, and for each type of emergency,

V.-Measures under Art. 96, para. 1, it. 6 of the Environmental Protection Act




Measures

Period
iStage of
[[mplementatio
1

Resulf

Prior to the start of construction, the
consbruclion sites are to be preventively
examined and if any tortoises are found,
they are to be moved to neighbouring
territories with similar habitats that are at a
sufficient distance from the conslruction
sites.

consiryclion:

Protection of animal species
from extinction,

Constrietion and transport equipment in | Construction, | Limiting the emission of waste
good working order must be used, az well closure gas from engines,
as fuels that meet the standards.

The transport vehicles loaded with earth | Construction, | Air proteclion
masses and ballast should not be closure

overloaded., The transport vehicles should

be covered when they transpert excavated

carth masses, construction  materials,

construction waste, etc, _

‘The open-air storage areas for bulk| Construction, | Air protection
construction materials (mainly sand} and closure

construction waste fo be water-sprayed in
dry and windy weather. After (the
construction works, the areas mmst be
¢leaned/reclaimed.

Protection

physiological .norms for handling weights.

In case of spillage of oils, oil produets, etc. | Construction, of  soils  and
immediate measures must be taken to| operation, |underground watcrs.
localize the spillage and for follow-up closure

trcatment. : :

The removed humus layer must be stored | construction |Soil protection.

separately and afterwards be uscd for

reclaiming damaged terrains.

In case structures . and findings which| construction |Protection of cullvral

appear to be cullural values are found monuments.

during construction and developing works

the activity is immediately stopped and the

requirements of the existing legislation are

implamented. L

Observation of all requirements for health | Construction, | Ensuring safe labour
prevention regarding the physiolegical| operation, |conditions for the personnel.
labour and break regimes and the closure




Strict usage of the provided personal and
collective protection means, Observation of
all instructions about labour safety and
health, and fire safely for the differeni types
of jobs.

9. |Sterage and use of dangerous substances | Construction, |Protecting the - environment
and mixtures is to be performed pursuant to| operation, |[from the harmful cffects of
the exposition control measures specified closure dangerous . - chemical
on the safety information lists, and the safe substances and mixtures.

use instructions, ingl. measures in cases of
spillage or dispersion.

10, | Observatien of the requirements for loading | Construction, | Observation of _the|,
and unloading for powdery substances and | operation, | requirements for working with
matcrials that are dangerous chemicals closurc dangeroys chemical
supplied in paper and polymer bags, . | substances and mixiures,

suitable storage of hazardous compounds.

The present decision concerns only the investment proposal that has been the
subject of the EIA performed pursnant to the Environmental Protection Act, If the
investment proposal gets expanded or amended, the Employer must netify the Ministry of
Environment and Water (MEW) as early as possible,

On the grounds of Art. 99, para. 8 of the Envivonmental Protection Act, the EIA
decision shall become legally invalid, if within 5 (five) years from its date of issue, no
activitics have been initiated on the Investment proposal.

In casc the Employer is changed, the new Fmployer must, pursuant to Avt, 99,
para. 7 of the Environmental Protection Act, notify MEW,

If failure to meet the conditions and measures in EIA Decision is established, the
responsible persons shall be held liable under Art., 166, it. 2 of the Environmental
Protection Aect,

Stakeholders may appeal the decision pursuant to the Admlnlstrﬂﬂve Procedure
Cade within 14 days from its notifieation to the Supreme Administrative Court,

Date: .ovvriviiiarianann MINISTER:
IVELINA VASILEVA




